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The study on meiofauna community structure in the Razor clam area was conducted at two 
intertidal beaches of Kampung Asajaya Laut (Station 1) and Kampung Pasir Puteh (Station 
2). From both stations, a total of 18 meiofauna taxa were identified. The assemblages were 
largely dominated by Nematoda, except for the few plots in the transect range from Mean 
Low Water Neap to Mid Tide Level to Mean High Water Neap at Station 2 which is 
dominated by Copepoda. The meiofauna community structure of both areas appears to be 
determined primarily by pH, temperature and salinity. Total average density of meiofauna in 
Station 1 was 239.69 individuals per 10cm2 and 238.68 individuals per 10cm2 in Station 2. 
Nematoda (46.88 individuals per IOcm2) dominated the total density of meiofauna in Razor 
clam area at Station 1, whilst Copepoda (38.26 individuals per 10cm2) and Nematoda (34.29 
individuals per 10cm2) equally dominate the Razor clam area at Station 2. The findings of the 
tudy can assist future environmental studies in the respective area. 
Key words: Meiofauna, community structure 
ABSTRAK 
Kajian terhadap struktur komuniti meiofauna di kawasan ambaltelah dijalankan di Kampung 
A.sajaya Laut (Stesen 1) dan Kampung Pasir Puteh (Stesen 2). Melalui identifikasi meiofauna 
terhadap sampel-sampel dari kedua-dua kawasan kajian, 18 taksa telah dikenalpasti. Taksa 
Nematoda didapati mendominasi hampir keseluruhan plot, kecuali sesetengah plot daripada 
Slesen 1 yang didominasi oleh Copepoda. Struktur komunili meiofauna dari kedua-dua 
kawasan didapati dipengaruhi oleh pH, suhu dan kemasinan air. Jumlah kepadatan 
meiofauna di Stesen 1 adalah 239.69 individu per IOcm2 dan kepadatan meiofauna di Stesen 
2 pula adalah 238.68 individu per IOcml. Jumlah kepadatan meiofauna di Stesen 1 
didominasi oleh Nematoda (46.88 individu per IOcm) Manakala di Stesen 2 kepadatan 
meiofauna didominasi oleh Nematoda (34.29 individu per IOcml) dan Copepoda (37.39 
individu per IOcm2) . HasH yang diperolehi dalam kajian ini dapat membantu dalam kajian 
terhadap alam sekitar di kawasan berkenaan. 
Kala kunci: Meiofauna, struktur komunili 
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1.1 General Introduction 
The term meiofauna refers to the group of small benthic metazoans that pass through 
a 50llm mesh sieves and are retained on sieve of 421lm mesh sieves (Higgins & Thiel, 
1988). There is a wide diversity of habitats which the meiofauna live. Meiofauna 
occur in both freshwater and marine habitats, from high on the beach to the deepest 
depths of the water body. An astonishing diversity of taxa can be found within the 
meiofauna and they are subdivided into permanent and temporary members. The 
permanent meiofauna integrate adults of sufficiently small size to be classified in this 
group, while the temporary meiofauna constitute of the macrofauna which are only a 
part of the meiofauna during their juvenile stages. Twenty-two of the 33 metazoan 
phyla have at least some meiobenthic taxa; the Gastrotricha, Gnathostomulida, 
Kinorhyncha, Loricifera and Tardigrada are exclusively meiobenthic. In addition to 
the five exclusively meiobenthic phyla mentioned, permanent meiofauna includes the 
Mystacocarida and many representatives of Rotifera, Nematoda, Polychaeta, 
Copepoda, Ostracoda, Turbellaria, Halacaroidea, and some specialized members of 
the Hydrozoa, Nemertina, Entoprocta, Gastropoda, Aplacophora, Brachiopoda, 
Holothuroidea, Tunicata, Priapulida, Oligochaeta and Sipincula (Higgins & Thiel, 
1988). 
1.2 Importance of Meiofauna 
Meiofauna are generally small and many have a worm like shape. However, their 
importance in the benthic productivity is more than what their smaller size and 
biomass indicates (Ansari & Gauns, 1996). The meiofauna are responsible for rapid 
turnover of elements and nutrients (Goldin et at., 1996). In the natural food pyramid 
the entire organism dependent on the presence of each other for survival. The 
meiofauna which belongs to the secondary group user appears to serve as food for 
higher trophic levels. They are not susceptible to browsing predators since they are 
able to go deeper in the interstitial space of the sands, but epibenthic sand meiofauna 
are also susceptible to predation. They can be eaten by swimming predators such as 
fish, shrimp and mysids, by deposit feeders like clams or by suspension feeders if the 
meiofauna is suspended (Higgins & Thiel, 1988). Predatory relationships may 
possibly affect the species density and species richness of the meiofauna in the razor 
clam area. The changes in time of the predatory stress in the other hand influences the 
space distribution of the meiofauna (Coull, 1985). Meiofauna food is suspected to be 
diatoms, bacteria, detritus and perhaps protozoans and dissolved organic matter 
(Higgins & Thiel, 1988). In pollution monitoring and future environmental study 
meiofauna baseline data considered as a good bioassay. Several characteristic in 
meiofauna contribute to a valid means in assessing pollution. This includes their high 
sensitivity on environmental changes, rapid turnover rate, quick response, life cycle of 
which entirely spent in sediments and their relatively stable population (Sanduli & de 
Nichola Giudici, 1990; Lardicci et al., 1999). They possess limited ability to escape 
because many of them are sessile or sedentary, so this benthic species are very 
susceptible to any effects of pollution (Lardicci et al., 1999). 
In the trophic level, juvenal of the Razor clam, crabs and other group of macrofauna 
are possibly predator to the meiofauna. It possibly may affect the species density and 




predatory stress in the other hand influences the space distribution of the meiofauna 
(Coull, 1985). These relations are clearly shown at the surface of the sediment where 
these meiofauna are easy to be seen and capture by the predator (Higgins & Thiel, 
1988). 
1.3 Abiotic and Biotic Factor 
The key point of the study is to understand how various abiotic and biotic aspect of 
the Razor clam area influences the structure of meiofauna communities. The abiotic 
aspects of this study include the physical and chemical conditions of the water of the 
area which the Razor clam are distributed such as temperature, salinity, dissolved 
oxygen, pH and sediment profile. The maximum densities of meiofauna are found at 
the depth of 0 to 5cm of the sediment. Usually members of the fauna living near the 
surface of the sand may be limited primarily by their tolerance of physical extremes of 
environmental conditions whereas those living at greater depth have complex 
interrelationships with one another and their abundance may be largely controlled by 
biotic features of the sediments. The sediment grain size determines many 
physiographic parameters which are closely related to substrate such as porosity, 
permeability and oxygen supply (Giere et at., 1988), and these are the best predictor 
variables of meiofaunal density. Above all the dominant meiofauna that were usually 
found, Nematodes and Copepoda were the most abundant taxa in all kinds of 
sediments (Coull & Bell, 1979, Coull 1988). Porosity of the substrate verifies the 
body size of the meiofauna. As signify by Swedmark (1964), when the grain size and 
pore size decreases consequently the body size of meiofauna would also decrease. 
e porosity accordingly allowed ventilation of the interstitial spaces of the sediments 
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which then increases concentration of interstitial oxygen or the dissolve oxygen which 
there is also considered as one of the other relevant physical factors affecting presence 
of meiofauna in intertidal habitats as shown by Berninger & Epstein (1995), and 
Moodley el al. (1997). Abundances of meiofauna within areas only short distances 
apart are also different but the differences are not clearly understood (Ansari & Gauns, 
1996). It is most probably resulted from local abiotic aspect differences. The tolerance 
of a species to physical and chemical conditions alone may not provide a sufficient 
explanation for an observed distribution pattern of the meiofauna. The distribution is 
also affected by the biotic factors which referred to the various ways the meiofauna 
communities with the Razor clam area relate to and interact with one another such as 
predation and species competition. They also act as limiting factors. The occurrence 
of a species depends on biological adaptation as well. Differences in reproductive 
seasons, modes of feeding, size, and other biotic factors, for instance, may enable 
cohabitation of the meiofauna and the razor clam or other benthos in the same general 
environment. 
1.4 Razor Clam Area 
The Razor clam area is characterized generally by sandy shore of the intertidal zone. 
There are relatively few species inhabit the sandy shore as a result of the high 
physical stress the environment provided to the inhabitants (Ansari et al., 1990). The 
unstable sandy and clayey substrate largely dominated by burrowing organism 
(Brewer, 1988). The previous studies on intertidal sediments of exposed sandy 
beaches reported abundances and diverse composition of meiofauna (Brown & 
Mclachlan, 1990). These studies largely concentrated on manne sediment and 
estuary of tropical countries. Sediment meiofauna is of interest in most studies 
4 

because of their illustration of relationships between morphology and habitat, the 
linking of micro-floral and faunal processes to the macrofauna, its spatial distribution 
and its possible evolutionary significance. Meiofauna and the Razor clam live as a 
community in the Razor clam area. A community is an association of interacting 
species inhabiting some defined area (Giller, 1984). The interaction embodies things 
like pattern of resources allocation and spatial and temporal abundances of species of 
the community (Giller, 1984). Additionally the relationship will also affect the 
community level properties, such as trophic levels, succession rates and efficiencies 
of energy fixation and flow, nutrient cycling and others. To this date, no attempt was 
made in the study of meiofauna in relation with the Razor clam area along the beach 
in Sarawak. However few of such study have been conducted in other places. As an 
example was the study by Alves et al. (2003) which related to the community 
structure of meiofauna and macrofauna in the clam area which shows that dredging 
activity on macrofaunal like clam affected the meiofauna community structure. In 
Kampung Asajaya Laut, clam dredging has played important economic and social 
roles; the clam of solen sp. is one of the target species. The dredging activity which 
can penetrate up to 50cm, depending on the target species and sediment type would 
cause an impact on the other fauna (meiofauna and macrofauna) of the area. The 
dredge fisheries impact upon benthic communities is responsible for changes in 
b~odiversity, taxonomic composition, feeding habits and community structure (Currie 
& Parry, 1999; Jennings et al., 2001). 
5 

1.5 Research Objectives 
The main purpose of the study is to determine the list of meiofauna at taxa level and 
their relative abundance in the Razor clam area through the analyses of sediment 
cores. The relative abundance would show the most abundance taxa of the Razor clam 
area Meiofauna density indices were then obtained from the relative abundance of the 
meiofauna. The data of the present study was also conducted to provide baseline data 
ofmeiofauna taxa in respective area for future environmental monitoring study. 
2.0 MATERIAL AND METHODS 
2.1 Sampling Area 
A study of the community structure of meiofauna in Razor clam area was conducted 
on the intertidal area of two stations which is at the mouth of Sungai Nonok (N 01° 
35' 32.9", E 110° 36' 21. 7") closed to Kampung Asajaya Laut, known as station 1, on 
the 16 September 2004 at noon and at the Kampung Pasir Puteh (N 01° 39' 51.6", E 
110° 30' 00.3"), known as station 2, on the 18 December 2004 at noon. The study area 
at station 1 is characterized by the intertidal muddy sandy beaches whilst station 2 is 
characterized by sandy shores. The exposed intertidal area of Kampung Pasir Puteh is 
wider than intertidal area of Kampung Asajaya Laut. The location of the sampling 
sta~ion is shown in the map below (Figure 1). 
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Figure 1: Longitude and latitude location of Kampung Asajaya (Station 1) and 
Kampung Pasir Puteh (Station 2). 
2.2 Field study 
At each sampling station, one transect parallel to the beach are made from Mean 
High Water Neap (MHWN) to Mean Low Water Neap (ML WN) to collect samples. 
The first transect was at the Mean Low Water Neap, the second transect was be at 
Mid Tide Level (MTL) and the third transect at the Mean High Water Neap. Global 
Positioning System was used to determine the position of each station. Each transects 
ill further divided horizontally into three plots of 10m x 10m. Within the plot, three 
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quadrate (0.25m2) was randomly chosen and samples were taken by using Piston-style 
corer (7.01cm2 area). 
2.2.1 Physico-chemicals parameters measurements 
In each station, environmental physico-chemical parameters of pore water measured 
in-situ. Measurements are made after a hole with lOcm depth is excavated from the 
ground. When the hole is filled with the pore water, the physico-chemical 
measurement such as salinity (psu-practical salinity unit), water temperature (OC), 
dissolves oxygen (milligram per liter) and pH was conducted. The salinity was 
measured by using Refractonneter (Model Atago S-28). Dissolved oxygen and water 
temperature was measured by using Cyberscan meter (model D0200 series). While 
pH reading was taken by using a pH meter model Jenway 30TI. The measurements 
were conducted two times that is once during the low tide and the other during the 
high tide. 
2.2.2 Sediment sampling 
The sediment was taken by using 'Piston Style Corer' (7.07cm2). Five sample corers 
with the depth of 5cm each from the sediment surface was taken from every quadrate. 
One sample was used in sediment particle size analysis, one sample for total organic 




2.2.3 Sample Preservation 
The sample for meiofauna was preserved in the field with 5% of formalin solvent for 
the sample to stay durable before further study was conducted. 
2.3 Laboratory Analyses 
2.3.1 Meiofauna analysis 
In the laboratory the preserved meiofauna sample was extracted from the fine 
sediment by using sieving combination technique. In this sieving method, the 
preserved samples were washed through sieves of 500llm and 451lm by using tap 
water. The materials retained on 451lm was washed into lOOml specimen bottles, 
preserved and stained with 5% formalin and Rose Bengal solution. The preserved 
samples were then poured into a 451lm sieve; meiofauna retained was concentrated by 
washing it to the edge of sieve and then washed into a grid Petri dish. These 
specimens were then being placed under stereomicroscope and compound microscope 
for sorting, identification and enumeration. 
2.3.2 Total organic matter (TOM) 
The total organic matter was analyzed based on Greiser and Faudel methods (1988). 
According to the method, to determine the sample's dry weight the sediment was 
placed in a pre-weighted crucible and heated at 60°C for 24 hours. After drying, the 
sample was then weighed by using electronic balance model Ohaus CT 200-S to 
determine the dry weight value. Sample was then put under extreme heat at 450°C for 
4 hours and weighed. Ash-free dry weight can then be calculated from the difference 
weight before and after extreme heat. The loss of weight indicates the amount of 
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total organic matter. Formula used in the 1:otal organic matter calculation follows 
Greiser & Faubel (1988). 
F = [(E-D)/E] 
where; 
F =Total Organic content 
E = Crucible + Soil (60°C, 24 hours) 
D = Crucible + Soil (450°C, 4 hours) 
2.3.3 Sediment particle size analysis 
The sediment particle sizes were determined by using a dry and wet sieving technique 
(Giere et al. 1988). The method uses pipette method, which based on the settling rates 
ofparticle in distilled water column (Buchanan, 1984; Norliza, 2004). 
Prior to sediment analysis, samples were initially thawed and dried overnight in an 
oven at the temperature of 60°C. Ten gram of the dried sample was then weighted on 
an electronic balance (Model Ohaus CT 200-S), before being place into a plastic flask 
of which 100ml-distilled water was added. The flask mouth was covered with Para 
film and placed onto a rotator at 6 rpm and left overnight to break up any clumps, 
which may aggregate during the drying process. 
'!qen in order to remove the sand fraction, the suspension was poured into a 50~m 
sieve. A funnel and 1 liter scaled cylinder were placed below the sieve to collect the 
water that passes through the sieve that was later be used for pipette analysis. Then, 
all the sediment retained on the sieve was washed to the edge of the sieve and slowly 
...~ into a pre-weighed and labeled Petri dish. The clay and silt fractions were 
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detennined by using Pipette analysis. The solution was then diluted with distilled 
water to a volume of 1 liter and placed into a water bath at 26°C for 12- 16 hours 
(overnight) to standardize the temperature of the solution. 
The solution was stirred and 25ml aliquot was then removed by using pipette based on 
the fixed time in Stokes Law (Table 1) (Kilmer & Alexander, 1949). All the aliquots 
were placed into a pre-weighed and labeled Petri dish, oven dried at 105°C and 
weighed. Fonnulas that were used in the calculating of fractions are: 
Clay % = 100 X (RW2 x CF)/TW 

Silt % = [100 X (RW20 x CF)/TW]-Clay % 

Sand % = Net weight / TW Xl 00 





RW2= Sample dry weight <2 ~m 

RW20= Sample dry weight <20 ~m 

CF = 1OOOmll DV 

DV = Pipette volume 

TW = Sample total weight 
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1 h 4min 27 sec 
lh 7min 27sec 
lh 13min 27sec 
lh 19min 27sec 
1 h 25min 27sec 
Ih 31min 27sec 
lh 37min 27sec 
lh 43min 27sec 
lh 49min 27sec 











Notes: h-hour, min-minute, sec-second 
2.4 Statistical Analysis 
Correlation test among the taxa was performed to determine the relation between the 
meiofauna community and the physico-chemical factor by using the Statistical 







The temperature of intertidal area in Station I (Kampung Asajaya Laut) from the 
Mean Low Water Neap to the Mean High Water Neap was almost constant (33.24 ­
34.49) (Table 2). At Station 2 (Kampung Pasir Puteh) there was an obvious 
fluctuation of temperature with the average maximum at the Mid Tide Level with 
41.32°C and the minimum was at the Mean Low Tide Level with 28.53°C. 
The average maximum for salinity in Station I is at the Mean High Water Neap 33.2 
U and the minimum was at the Mid Tide Level with 23 PSU (Table 2). In the 
Station 2, the average maximum for salinity was also at the Mean High Tide Level 
(29.53 PSU) and the minimum at the Mean Low Tide Level (26.67 PSU) (Table 2). 
The average maximum for dissolved oxygen of the Station 1 was at the Mean Low 
Tide Level of the intertidal area (5.45 mg/I) and the minimum is at the Mid Tide 
Level (5.16 mg/I) (Table 2). At Station 2, there was an apparent fluctuation of 
dissolved oxygen between the tide area with the average maximum for dissolved 
oxygen is at the Mean Low Tide Level (8.49 mg/I) (Table 2). While the minimum 
value ofdissolved oxygen was at the Mid Tide Level (6.26 mg/l) (Table 2). 
1'here is no clear fluctuation of hydrogen ion concentration (pH) for both study 
stations. The average maximum for hydrogen ion concentration (pH) of Station I is at 
Mid Tide Level (7.97) and the minimum is at the Mean Low Tide Level (7.81 
l3 
3.3 
mgll). At Station 2, the average maximum for hydrogen ion concentration (pH) is also 
at the Mid Tide Level (8.36) and the minimum is at the Mean Low Tide Level (8.13) 
(Table 2). 
3.2 Particle Size Sediment 
The sediment of both station are characterized by silt with the percentage ranged 
between 99.645 to 99.799% and 99.645 to 99.715% in Station 1 and Station 2 
respectively. The percentage of clay and sand are represented in respectively low 
fraction with nearly distinct value. The percentage for clay ranged from 0.034 to 
0.100% and 0.090 to 0.092% in Station 1 and Station 2 respectively. The percentage 
of sand ranged higher at Station 1 (0.185-0.450%) than in Station 2 (0.193-0.260%) 
(Figure 2, 3). 
Total Organic Matter 
The percentages of total organic matter between both of the study area possess little 
ariation. In Station 1 the total organic matter ranged from 0.02 to 0.03 gram per gram 
sediment which is almost the same with the percentage of the Station 2 (0.02 - 0.03 
gram per gram sediment) (Table 2). 
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Table 2: The average values of physico-chemical parameters of surface water in 
Razor clam area at Kampung Asajaya Laut (Station 1) and Kampung Pasir 
Puteh (Station 2). 
Locations Station 1 
Tide Level MLWN MTL MHWN 
Parameters 
Salinity (PSU) 24.46 23.00 33.20 
Temperature Cc) 33.24 34.49 33.72 
Dissolved Oxygen (mg/l) 5.45 5.16 5.12 
pH 7.18 7.97 7.92 
TOM (gig sediment) 0.02 0.02 0.13 
Locations 	 Station 2 
Tide Level 	 MLWN MTL MHWN 
Parameters 
Salinity (PSU) 26.67 27.00 29.53 
Temperature Cc) 28.53 41.32 40.75 
Dissolved Oxygen (mg/l) 8.49 6.26 6.65 
pH 8.36 8.36 8.30 
TOM (g/g sediment) 0.03 0.03 0.03 
Notes: 	 TOM- Total Organic Matter 
MLWN- Mean Low Water Neap 
MTL- Mid Tide Level 
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Percentage (%) 
....are 1: Percentage ofclay, silt and sand content in different tide levels of Kampung 
Asajaya Laut (Station I). 
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